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Pharmacokinetic Interaction of Vancomycin and Probenecid in Rabbits

Do Nil Lee*, Jae Sin You*, Jin Pil Burm'and Jun Shik Choi*

College of Nursing, Chosun University, Kwangju 501-140, Korea
*College of Pharmacy, Chosun University, Kwangju 501-759, Korea

(Received December 10, 1996)

This study was attempted to investigate the pharmacokinetic interaction of vancomycin (10 mg/
kg, i.v.) and probenecid (7.5. 15, and 30 mg/kg, oral) in rabbits. The area under curve (AUC) of
plasma vancomycin concentration was significantly increased (p<0.01) in rabbits when the
probenecid was coadministrated. Volume of distribution (Vd) was significantly decreased (p<0.05)
in rabbits coadministrated with probenecid (15 and 30 mg/kg) and total body clearance (CLt)
was decreased significantly (p<0.05, p{0.01) in rabbits coadministrated with probenecid (7.5, 15
and 30 mg/kg). There was significant correlation between AUC and probenecid dose. From the
results of this experiment, it is desirable to adjust dosage regimen of vancomycin for reduction of
side or toxic effect when the probenecid is coadministered in clinical practice.

Keywords—Pharmacokinetics, Vancomycin, Probenecid, Interaction, Dosage regimem, Thera—
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Figure 1—Standard calibration curve of vancomycin
in rabbit plasma.
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Table I— Plama Concentration Data of Vancomycin (ug/ml) in Rabbits with Probenecid Coadministration

Probenecid coadministeration

Time (hr) Control

7.5 mg/kg 15 mg/kg 30 mg/kg

0.125 53.3+10.9 60.3x5.50 65.0£1.00 69.8+7.28
0.167 40.6+3.58 44, 5+2.12 50.3+5.13** 54.2+6.92**
0.25 35.01+5.66 42.8+4.49* 45.8+4.92** 47.2+6.28""
0.5 24.6+5.10 31.2+3.49* 34.2-+4 58 37.52£2.11*
1.0 15.5+3.25 20.0£3.06* 22.3+£2.94* - 24 8+4 29**
2.0 7.07+2.19 9.15+3.66 11.5+2.07** 13.7£3.11**
4.0 2.51+1.06 3.42+1.38 4.30+1.47* 5.21+1.48**
8.0 0.92+0.51 1.55+0.71 2.24+0.59*" 3.13+0.82*

Mean values*S.D(n=6) *p<0.05, **p<0.01

Table N— Compartment Model Dependent Pharmacokinetic Parameters of Vancomycin in Rabbits with Frobenecid
Coadministration

Probenecid coadministration

Parameters Control

7.5 mg/kg 15 mg/kg 30 mg/kg
o (hr' 1.4610.246 1.23+0.218 1.15+0.368 1.04+0.372
i thr' 0.252+0.056 0.176+0.042* 0.139+0.025" 0.092+0.029**
Vd (mi/kg) 422+43.2 398+41.5 391+38.0 352+52.4*
ti/2p (hr) 2.76x0.56 3.94+0.56* 4.97+0.23" 7.53+1.21**
AUC (pg/ml - hr) 59.9+6.11 77.4+8.31* 92.1x.62"" 110+28.2**
Fr (%) 100 129+26.3 154+20.5 184+32.1
CLy (ml/hr/kg) 167+21.1 129+14.2** 109+20.8™* 90.9+18.8**

Mean values+S.D{n=6) *p< 0.05, **p{0.01, Fr : Relative bioavailability to control (%)

Table II— Compartment Mode! Independent Pharmacokinetic Parameters of Vancomyecin in Rabbits with Probenecid
Coadministration

Probenecid coadministration

Parameters Control

7.5 mg/kg 15 mg/kg 30 mg/kg
Kel (hr') 0.386+0.052 0.346+0.024 0.314+0.065 0.229+0.042**
Vad (mi/kg) 435+53.2 381+52.8 368+28.8" 358+58.2*
ti2 (hr) 1.80+0.46 2.01+0.62 2.21+0.28* 3.03+0.62"*
AUC (ug/mi) 50.2+5.28 65.5+9.22** 78.2+8.24** 98.3+12.9**
Fr (%) 100 131+18.8 156+28.6 196+28.2
CLt (mD) 200+41.1 153+18.4* 127+22.4** 102+23.7**

Mean values+S. D(n=6) *p<0.05, **p( 0.01, Fr : Relative bioavailability to control (%)
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Figure 2—Plasma concentration profiles of vancomy-
cin in rabbits when probenecid was coadministered
(n=6).
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Figure 3—Correlation of probenecid dose and AUC of
vancomycin. Model dependent y=1.64x+63.3(r=0.986,
p0.014). Model independent y=1.58x+52.3(r=0.995,
p=0.005)
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Figure 4—Correlation of probenecid dose and el-
imination rate constant of vancomycin. Model de-
pendent y=-0.00505x+0.231(r=0.957, p=0.043). Model
independent y=0.00520x+0.387(r=0.998, p=0.001)
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